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Apricot (Prunus armeniaca L.) is a highly nutritious stone fruit from the family Rosaceae. Although it is not the genetic origin of apricot, Turkey is the leading apricot producer country, and particularly the Malatya region, located in the south-east of Turkey, produces more than half of the national production. In 2012, Turkey produced about 20% (~796 000 tons) of the total world production of apricot (~3 956 000 tons) (Asma 2007; Anonymous 2015) .
Different commercial cultivars such as Hacıhaliloğlu, Kabaaşı, Hasanbey, Soğancı, and Çataloğlu are currently grown in Malatya. Apricot blooming usually starts around mid-March and lasts approximately 10 days. The fruits are harvested from early June to late July depending on varieties. However, a few non-commercial varieties mature in August to early September, but the fruits are not of high quality and do not fulfil some market requirements (Asma & Ozturk 2005) .
The fact that the harvest period is short and the fruit cannot be stored for more than 4-6 weeks even under the best storage conditions, affects fresh apricot production and consumption negatively. When compared to other Prunus species such as plum and peach, the availability of fresh apricot to the consumer at the market is very short. However, it is of particular interest to develop late ripening varieties to extend the fresh apricot season, from which apricot farmers would profit by increasing their revenues. Toward such goals, we undertook a traditional breeding program in attempt to produce late ripening cultivars with large fruit of good quality. For this purpose, 7 mid-ripening varieties were selected for their size and quality and crossed as female parent with 3 late ripening varieties whose yields are reasonable. Important fruit characteristics such as yield, fruit size, acidity and sugar content were then examined in the selected late ripening hybrid genotypes.
According to the results, all 12 selected hybrids of 3718 hybrid genotypes have shown late ripening ( Figure 1A ) with good to excellent yields ( Figure 1B) . doi: 10.17221/159/2016-CJGPB Figure 1 . Evaluation of apricot parental lines and hybrids: fruit development period in days (A), total yield (B) and fruit appearance (C) during the years 2011 and 2012; yield (kg/tree) and fruit appearance (attractiveness of the fruit appearance) are described with a user defined scale ranging from 1 (poor) to 10 (excellent); average aroma for the two years is indicated in (C): L -low; M -medium; R -rich; L+ -low to medium; M+ -medium to rich The hybrids, obtained from cross combinations of Paviot and Levent, Paviot × Levent 58 and Paviot × Levent 103 displayed outstanding yields of 9 or 10 on the rating scale. However, no hybrid showed any particularly good fruit quality or aroma ( Figure 1C ). Although taste attributes were improved in the hybrids compared to late ripening parents, they still fall short relative to mid-ripening varieties. Mid-ripening varieties generate fruits ranging from 50 g to over 70 g per fruit ( Figure 2A ). In contrast, fruits of late ripening varieties weighed less than the threshold required for industrial processing (30 g). Though small, most fruits of hybrids reached the processing threshold of 30 g (Figure 2A ). Fruits from the hybrid Ozal × Paviot 34 are marginally larger than those of the other hybrids. Kernel weight follows the same pattern as fruits ( Figure 2B ). The varieties Aprikoz, Hasanbey, Geç Aprikoz produce high flesh to kernel ratios, while Paviot shows intermediate values and both late ripening varieties display poor ratios ( Figure 2C ). It is of commercial interest to produce varieties having the highest flesh-to-kernel ratio. All hybrids showed improved flesh-to-kernel ratios relative to late ripening parents but some of them display values that are comparable with those of Paviot (Aprikoz × Levent 34, Levent × Aprikoz 26). However, no hybrid reached the (flesh/kernel) ratios of the mid-ripening parental lines.
The Brix scale (0−32%) (Cemeroglu 1992) provides an assessment of the total soluble solids particularly sugars, allowing to estimate the ripeness and quality of fruits. While Paviot displayed somewhat lower Brix values, all hybrids showed broad ranges of Brix values sometimes exceeding those of the parental cultivars ( Figure 3A) . The hybrid Levent × Aprikoz 26 presented the highest Brix value. Conversely, both Aprikoz and Hasanbey displayed the lowest levels of acidity, while Geç Aprikoz and Paviot showed higher values ( Figure 3B ). Acidity levels varied more than the other parameters both within genotypes and between years. Fruits from the two hybrids Aprikoz × Levent 29 and Ozal × Paviot 34 were particularly variable. Nonetheless, many hybrids produced fruits with the intermediate acidity level similar to late ripening parental lines. Moreover, both hybrids Paviot × Levent 25 and Levent × Aprikoz 26 yielded fruits with consistently low acidity on a par with Aprikoz. Finally, fruit firmness is an important attribute for ease of transportation of the fruits. Fruits from Hasanbey and Geç Aprikoz show the highest firmness among the other varieties. The hybrids produced fruits as firm (Table 1) . On the other hand, most selected hybrids produced yellow fruits (Figure 4) . The orange colour of Paviot's fruits was not observed in any selected progeny. In fact, three lines showed the lighter flesh colour than either parent. Surprisingly, the hybrid Aprikoz × Levent 34 resulted in creamy fruits while both parents produced yellow apricots, suggesting that the fruit colour is a complex trait. Parental lines produced round, ovate, or oblong fruits. All shapes were present in the progeny (Figure 4) .
In terms of correlations positive and negative correlations at a low, moderate, high and very high level were determined between the variables. Results of correlations between variables are presented in Table 2 .
Fruit development is a precisely timed and energy expensive process for plants. Since blooming and fruit formation occur before leaves are fully expanded, fruit development is dependent on nutritive reserves. Therefore, fruit characteristics vary significantly between cultivars ( Albuquerque et al. 2004; Ruiz & Egea 2008) . For example, late ripening varieties appear to generate less fruits per tree than their mid-ripening counterparts.
In summary, mid-ripening varieties produce larger fruits because they produce less fruits but with enhanced cell division length and rate. Individually, each apricot costs more energy for the plant during the early stages of fruit development. The ideal late ripening variety should display the initial growth process of large fruits, -----------1  2012  ------------1 **,*P < 0.001, 0.05 indicates a statistical relation
